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Evidence  has  been  presented  that  the  subcutaneous 
vaccination  of  dogs  with  viable  Caccldioldea  ifmitis 
arthrosporee  offers  good  protection  dgai.net  subsequent 
respiratory  challenge  with  a  large  doaa  of  live  arttaro- 
aporee.  The  administration  of  oral  presolubilised 
Aaphoterlcin  B  (Fungi sons)  following  vaccination 
eliminated  the  undersirable  side  affects  of  the  vaccine 
but  did  not  interfere  with  the  development  of  Immunity. 
No  physiologic  or  histologic  evidence  of  renal  damage 
attributable  to  Amphotericin  B  waa  demonstrated. 
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Hit  irmsaaosenesia  of  various  antigenic  components  of  the  saprophytic 
and  parasitic  stages  of  €occidioidas  iritis  has  boon  studied  by  Negroni, 
Vivoli,  and  3on£iglioli,l/  Friedman  sod  Smith, 27  Pappagic.nl s  et  al,2J 
bavin©,  Cobb,  and  Ssith,^/  Converse  et  al.l/  Song,  Levine,  and  gsaith,lt/ 
and  others.  A  fair  degree  of  iasauaity  was  developed  by  several  of  th©*se 
preparations  if  death  was  used  as  tha  unit  of  saaaBure,  Absolute 
prevention  of  coccidioidomycosis  lesions  following  respiratory  or 
intrsperitoneal  challenge,  however,  has  never  been  attain®©  with  a 
killed  vaccine. 

Pappagianis  et  al^/  and  Converse,  Castleberry,  and  Snyder^  reported 
the  resistance  of  monkeys  to  a  second  infection  (respiratory)  with 
C.  issaitia  following  the  subcutaneous  administration  of  viable  C.  tesitis 
arthrospores.  Converse's  investigations  demonstrated  that,  even  In  very 
low  doses  (10  arthrosporea) ,  the  viable  vaccine  protected  against 
subsequent  extremely  heavy  aerosol  challenge.  However,  ulceration  at  the 
site  of  vaccination  and/or  regional  lympkadenopathy  was  occasionally 
encountered. 

Several  methods  to  circumvent  these  undesirable  tissue  reactions  to 
the  viable  vaccine  are  under  study.  One  of  these  studies  wee  based. on 
the  hope  that  concomitant  oral  administration  of  presolubilised  lasphoiericin 
B  (Fungi sone)*  at  the  time  of  the  vaccination  would  alleviate  the  adverse 
reaction  to  the  vaccination.  The  reports  of  Campbell  and  H111&/  and  of 
Castleberry  et  al«*  have  described  the  use  of  orally  administered  Fungi son© 
in  C.  issai tie- exposed  animals.  These  investigators  ascribed  no  adverse 
physiological  reaction  to  its  use  in  this  manner. 

This  report  concerns  an  evaluation  of  the  affects  of  amphotericin  3 
on  the  untoward  local  reactions  of  a  viable  vaccine  against  coccidioi¬ 
domycosis,  and  a  determination  of  tha  effectiveness  of  such  a  vaccine 
in  dogs. 


*  Fungi eone:  K.&.  Squibb  and  Sons,  New  York  22,  JSaw  York. 
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A  total  of  16  hsaithy-  Mixa^bnad  dop  of  Inth  sexes,  weighing  battnan 
15  and  25  pounds,  were  i* **»  this  »tad»,  * 

Tk  vaccine  wae  prepared  fey  suspending  viable  arthcaeporae  of  g, 
iwreltlg.  atrain  S-76d*  (highly  vliruloat  fog  4op)j  in  norm?.,  galltta 
(260  spores  par  milliliter).  Tha  high  does- and  virulence  of  t his  strain 
insured  eosKSfci©  {reaction  to-  the  aufecutasneoua  deposition  of  fete  vactsits®. 

Fungisona  warn  diseolvad  in  distilled  water  (15  ag/ial).  Saeh  dog  was  • 
fed  twice  daily  with  *  split  dose  *>£  five  raiililifcars  of.tfo®  Amphotericin 
ft  solution'  missed  in  his  (wi  It  was  accepted  readily  by  all  dogs. 

fourteen  «!  tk  16  doge  were  vaccinated  subcutaneously  £ja  the  jsedial 
sur  tm«  of-tfe*  right  thigh 'With-  one  milliliter  of  the-'  vaccine.-  idatnifet  ratios' 
of  Amphotericin- -i  (ISO  ttg/dcy}>>9  ik  o.t  times  wscciswe*  mm-  mu«tM' 
inawdlateiy  «nd--ttbn&lmt«4-' for  .il  days.  •  Th«  remaining  eight  ■  dogs  war* 
untreated;  f  iffcy*£our  days' -following  their  vaccination,  12' of  thu' 14 
vaccinated  dogs  cad  two  noavaccinatad,  nontraatad,  controls  war* -exposed  via 
the  respiratory  rout  a  in  the  summer  described  by  Converse  gt  jjjL.ll/  These 
dogs  received  an  average  inhaled  does  of  approximately  13,O§0  viable 
arthroeporse  of  the  Cash  strain  of  g.  iweitle*  tm  vaccinated,  -ufttieated 
control  doge  were  sacrificed  at  this  tin*,,  rather  than  .exposed^  to  - 
evaluate  tha gross . and  histopathologic  responses  of’ the. tissue  to  the  - 
vaccine.  *<  geWsty-eeven  days-  after  aeroeoi  challenge,  ths  rmiining.:  IZ  ■ 
vaeoindtad. and  the  two  unvaccinated,  untreated  control  ftniaoalp. were  also 
sacrificed.  Intravenously  sdaiaiatesred  pentobarbital  w*#.  -used  tot  this  r 
purpose.  The  dogs  were  neecepsied  and  the  tissues  fixed in  ten  per  cant 
buffered  formalin,  embedded  in  paraffin,  sectioned  and  stained. 

Hematoxylin  eosim  end  the  6omori  mstheuamlns  silver -'Stain®.  w*r»;  used 
routinely.  Lung  materiel  from  all  animals  was  cultured  on  OPV  (S  per  cent 
glucose,  1  per  cent  peptone,  0,1  per  cent  yeast  autolysate)-- agar  slants, 

*  In  conducting  the  research  reported  herein,  the  investigators  adhered 
to  HPrineipl*s  of  Laboratory  Animal  6«raM  as  established' by  the' 'Rational 
Society  for  Medical  Peseareh, 

**  Kindly  supplied  by  Dr.  Raymond  E.  Ssed,  The  University  of  Arisons. 
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hy  S'.he  sevattctvatstch  day,  tits  v&:<;:iuuLnd  dogs  that  had  not  received  fch« 
topbotfttleln  8  had  dmreloped  ati  iisdtiratioti  at  the  vAeclmtion  site.  filth- 
«»£  (sxctpthm,  these  eventually  ulcerated  (figure  l,  a  and  b).  Ike  laniens 
had  h*aiad,  however,  at  sacrifice  130  days. after  vaccination.  Hiato- 
pathological  esaaliutisn  of  these  areas  showed  a  fibroblastic  response 
extending  rather  deeply  into  the  subcutie.  An  increased  number  of 
lymphocytes  and  pleat*®  cells  aeeoi®p»ni@d  the  scarring,  hut  €.  lualfc^a 
was  not  seen.  A  mild  reactive  hyperplasia  of  the  regional  (right 
inguinal)  lyraph  nodes  was  noted  in  several  of  the  untreated  vaccinias. 

Tbene  change*  were  attributed  to  the  lesion  produced  by  the  subcutaneous 
deposition  of  viable  C.  iwwitis  arthrospores;  however,  no  spherules  of 
C.  israitia  were  noted  hare. 

Visible  reaction  to  the  vaccination  did  not  develop  in  any  of  the 
dogs  that  received  Amphotericin  S.  Subsequent  histological  examination 
of  the  skin  snd  aubcutis  in  the  ares  of  the  original  vaccination  site 
failed  to  reveal  any  changes.  Histological  examination  of  the  right 
inguinal  lymph  glands  of  thefts  doge  revealed  no  significant  changes 
except  for  minimal  reactive  hyperplasia. 

JLn  addition  to  tha  vaccination  site  scar*  of  tha  untreated  dogs, 
necropsy  also  revealed  a  few  snail  (1  to  3  millimeters)  greyish-tan 
nodules  scattered  over  the  pleural  and  cut  surfaces  of. the  lungs  ei 
three  of  the  treated  end  one  of  the  contrasted  animals  (Table  X). 
Hlstopathologicel  examination  of  these  pulmonary  lesions  revealed  small 
isolated  granulomatous  lasioas  that  occasionally  contained  a  spherule 
(Figure  2).  Similar  pulmonary  lesions  were  encountered  in  three 
other  animals  that  had'  demonstrated  no  gross  lesions. .  Interestingly 
enough,  giant  cells,  which  are  generally  present  in  coccidioidal 
graniiloaata,  were  not  noted  in  these  lesions.  The  remaining  five  animals 
demonstrated  no  gross  or  microscopic  evidence  of  coccidioidomycosis. 

All  animals  with  the  exception  of  the  two  nonvaccineted  and  challenged 
control  dog*  were  negative  to  culture  for  C.  imwltis. 


The  pleural  and  cut  surfacou  of  the  lungs  of  the  two  nonveccinated  and 

challenged  control  doge  ware  liberally  covered  with  relatively  large 

<0,2  to  1  eentimsfcar)  firm,-  greyish-yellow  ttodulas.  ' Hietopetholagieal 

examination  of  these  lesions  revealed  essentially  an  amalgamation  of 
sms  Her  early  and  wall-developed  grenulessate.  These  confluent  lesions 
warn  in  turn  surrounded  by  a  restraining  collar  of  young  connective  tissue 
and  lymphocytes.  So  histological  differences  were  noted  between  the  lesions 
of  tha  control  doge  snd  those  of  the  12  vnccinees,  except  fox  the  larger 
aisa  and  greater  number  of  lesions  found  in  tbs  two  control*  (Figure  2), 


SI,  ?. s  v?ai!  cultured  the 


lesion?!  of  each  of  these  t«?o  doss. 
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Figure  1.  A,B.  Ulcerated  Vaccination  Sites  Developing  by  the  Seventeenth 
Day  Fostvacclnation  in  Dogs  not  Receiving  Oral  Presolubllized  . 
Amphotericin  3  (Fungizone)  Therapy  at  the  Time  of  Vaccination. 

C.  Dissection,  Showing  Enlarged  Inguinal  Dymph  Nodes. 

D.  Dissection,  Showing  Involvement  of  the  Subcutis.  Note 
Penetration  of  the  Gracilis  Muscle. 


<-  ndtr.it  *t  tUcerated  ▼aetinatiea  site  or  ia^aintl  IrrrhmAiriiiprithj. 

Sagrass  of  s>aehola$ieal  iimjivwart;  ne*ati*e;  +,  maioei ;  +*,  ae4®s»t*;  +H-,  asvare. 

Sistologtw.1  cisaEsas  eoapatibla  witk,  but  *»t  dtagntwjtio  oS,  eoce&tte i (ksajco *i  e .  Ho  aphasulas  ^ca. 
Usisas  nots'i  at  tbe  vaccination  sltt  assd  r.iaa  iattsincx  lyapfe  aetat  e£  mla&la  in  this  group  ««ra  staled 
at  130  day*  pcatvacaiaafc ioa.  - 


Figure  2.  Comparison  of  Histological  Lung  Sections  of  Vaccinated  and 
.  Nonvacclnated  Dogs,  77  Days  After  Respiratory  Challenge. 
Top:  Nonvacclnated  Control  Dogs.  Bottom:  Vaccinated  Dogs 
(Diagnosis:  Left,  Negative;  Right,  Minimal),  Stein: 
Hematoxylin  and  Eos in. 
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Kxcept  a?’.  the  wsvjcifsafcion  Bite,  no  legions  attributable  to  eoceidloi- 
doaycoiis  were  .notsd  in  the  two  vaccinated,  untreated,  unefea  Hanged 
control  doge  eaciilcieed  at  54  dAya.  The  vaccination  ulcer  of  each  dog 
was  still  ooziftg  puo  at  the  tiae  of  sacrifice  (Figure  1,  a  and  b)„  '  This 
exudate  <#aa  not  e«t  fured;  however,  a  smear  was  made.  from  the  vaccination 
a  It  a  of  each  dog,  otained  and  examined.  No  spherules  were  aeon  here. 

The  hiwfopafhology  of,  the  affected  dermal  layers  was  characterised  by  the 
replacement  of  the  epithelial  layer  with  necrotic  debris.  Underlying 
this  ware  proliferative  collagenous  elements  that  were  liberally 
interspersed  with  lymphocytes  and  plasma  cells.  This  reaction  had 
penetrated,  in  one  dog,  to  the  underlying  gracilis  muscle  (Figure  1, 
d).  No  spherules  of  £.  inaitis  were  seen. 
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Three  very  Important  observations  may  bn  made  from  the  data  presented. 
First,  oral  treatment  with  Funglsone  immediately  following  vaccination 
blocked  the  undesirable  side  effects  of  the  viable  vaccine.  This  was 
evidenced  by  the  lack  of  ulceration  at  the  site  of  vaccination,  the  lack 
of  inguinal  lymphodanopathy,  and  lack  of  histological  changes  In  these 
areas. 

Secondly,  therapy  at  the  time  of  vaccination  did  not  Interfere  with 
the  development  of  immunity.  This  was  shown  by  the  fact  that  the  resistance 
to  the  subsequent  respiratory  challenge  wee  essentially  the  soma  In  the 
vaccinated,  untreated  animals  and  the  vaccinated,  treated  animals. 

Thirdly,  clinical  and  histological  examination  of  all  dogs  receiving 
tha  Amphotericin  B  (total  doses  of  more  than  three  grams)  failed  to  dis¬ 
close  any  evidence  of  renal  damage,  previous  study™-/  showed  that  the 
blood  uree  nitrogen  (BUN)  values  in  dogs  remained  well  within  normal  limits 
at  this  dosags  level. 

It  is  also  evident  that  the  viable  vaccine  was  as  effective  in  dogs 
as  it  was  in  monkeys, sj  As  shown  in  Table  X,  five  of  the  13  vaccinated 
doge  remained  free  of  infection.  Of  the  remaining  seven  dogs,  four 
exhibited  only  very  minimal  lung  change a;  three  were  in  the  doubtful 
category  (few  focal  granulomate,  no  apherulea  seen).  This  was  in 
contrast  to  the  massive  involvement  of  the  nonvaccinated  control  doge. 
Moreover,  all  12  of  the  vaccinated  animalo  showed  negative  culture*  for 
C.  inoi.tlB.  The  fact  that  C,  imgitis  could  not  be  seen  at  the  site  of 
vaccination  ok  in  the  inguinal  lymph  nodes  indicated  that  the  vaccine 
strain  was  probably  cleared  from  the  tissues  at  tha  time  of  autopsy. 
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